MULTI-SCALE MODELING OF THE HIPPOCAMPUS: VALIDATION OF HIGHER-LEVEL
NETWORK PHENOMENA VIA BEHAVIORALLY RELEVANT GRID CELL INPUT
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Summary Large-Scale, Biologically Realistic, Neuronal Network Model of the Hippocampus’

A multi-scale, biologically-realistic neuronal network model of the hippocampus

is being developed. Multi-Compartmental Models of Neurons

Deterministic Synaptic Dynamics

Towards Full-Scale System

Simulation Environment:
NEURON

Morphology Generation:
L-Measure and L-NEURON

Physiological input from grid cells as added to the model.

The model further quantified and integrated two separate studies that revealed
that the grid cell receptive field properties and the entorhinal-dentate projection )
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® There is a dorso-ventral organization to place field size in dentate gyrus. ‘ TFr Y LPE¥ Isyn(t) = gsyn(e 'T2—e /T)
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® The entorhinal-dentate topography is necessary to establish this organization. - RO £ 4

® The axon terminal field extent mediates a trade-off between a multi-resolution representation of
space and spatial information with both properties optimized at 1.1 mm, which is within the
experimentally reported axon terminal field extent of entorhinal cortical axons.

Physiological Input via Grid Cells* Topographic Maps Within Entorhinal-Dentate System

Experimental Data on Topography of Grid Map Properties®®

Experimental Data on Topography of Entorhinal-Dentate Projection’
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Validation: Emergence of Place Fields Prediction: Role of Topography on Spatial Encoding

Place Field Area Gradient

Formation of Place Fields®’ Emergence of Place Field Gradient
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